Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.009 Å; R factor = 0.031; wR factor = 0.070; data-to-parameter ratio = 9.9.
In the title three-dimensional compound, [CoSm 6 (C 5 H 2 N 2 -O 4 ) 4 (SO 4 ) 6 (H 2 O) 14 ] n , the Co II ion is six-coordinated with two O atoms and two N atoms from two imidazole-4,5-dicarboxylate ligands and two coordinated water molecules, giving a slightly distorted octahedral geometry. One Sm III ion is eightcoordinated in a bicapped trigonal-prismatic coordination geometry by four O atoms from two imidazole-4,5-dicarboxylate ligands, two O atoms from two SO 4 2À anions and two coordinated water molecules. The other two Sm III ions are nine-coordinated in a tricapped trigonal-prismatic coordination geometry; one of these Sm III ions is bonded to four O atoms from two imidazole-4,5-dicarboxylate ligands, three O atoms from three SO 4 2À anions and two water O atoms, and the other Sm III ion is coordinated by one O atom and one N atom from one imidazole-4,5-dicarboxylate ligand, five O atoms from three SO 4 2À anions, as well as two coordinated water molecules. The crystal structure is further stabilized by N-HÁ Á ÁO, O-HÁ Á ÁO, and C-HÁ Á ÁO hydrogen-bonding interactions.
Related literature
For the application of lanthanide transition metal heterometallic complexes with bridging multifunctional organic ligands, see: Cheng et al. (2006) ; Kuang et al. (2007) ; Sun & Yang (2007) ; Zhu et al. (2010) .
Experimental
Crystal data [CoSm 6 (C 5 
Data collection
Bruker APEXII area-detector diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.260, T max = 0.341 6967 measured reflections 4716 independent reflections 3971 reflections with I > 2(I) R int = 0.024 Refinement R[F 2 > 2(F 2 )] = 0.031 wR(F 2 ) = 0.070 S = 1.02 4716 reflections 478 parameters 23 restraints H atoms treated by a mixture of independent and constrained refinement Á max = 1.00 e Å À3 Á min = À1.03 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x; y þ 1; z; (ii) x; y À 1; z; (iii) Àx; Ày þ 1; Àz þ 1; (iv) Àx; Ày; Àz þ 1; (v) Àx þ 1; Ày; Àz þ 1; (vi) x þ 1; y; z; (vii) Àx; Ày; Àz þ 2; (viii) Àx þ 1; Ày; Àz þ 2; (ix) x À 1; y À 1; z; (x) Àx þ 1; Ày þ 1; Àz þ 1.
Data collection: APEX2 (Bruker, 2004) ; cell refinement: SAINT (Bruker, 2004) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: XP in SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 2008) .
Comment
In the past few years, lanthanide-transition metal heterometallic complexs with bridging multifunctionnal organic ligands gained increasing interest, not only because of their impressive topological structures, but also due to their versatile applications in ion exchange, magnetism, bimetallic catalysis and as luminescent probes (Cheng et al., 2006; Kuang et al., 2007; Sun & Yang, 2007; Zhu et al., 2010) . As an extension of this research, the structure of the title compound, a new heterometallic coordination polymer has been determined which is presented in this artcle.
The asymmetric unit of the title compound ( Fig. 1) , contains a Co II ion, three Sm III ions, two imidazole-4, 5-dicarboxylate ligands, three SO 4 2anions, and seven coordinated water molecules. The Co II ion lie in the inversion center and is six-coordinated with two O atoms from two coordinated water molecules, two O atoms and two N atoms from two imidazole-4, 5-dicarboxylate ligands, giving a slightly distorted octahedral geometry. The Sm III ions exhibit three types of coordination environment. One Sm III ion is eight-coordinated in a bicapped trigonal prismatic coordination geometry by four O atoms from two imidazole-4,5-dicarboxylate ligands, two O atoms from two SO 4 2anions and two coordinated water molecules.
The other Sm III ions are nine-coordinated in a tricapped trigonal prismatic coordination geometry; one of these Sm III ions is bonded to four O atoms from two imidazole-4,5-dicarboxylate ligands, three O atoms from three SO 4 2anions and two
water O atoms and the other Sm III ion is coordinated by one O atom and one N atom from one imidazole-4, 5-dicarboxylate ligand, five O atoms from three SO 4 2anions as well as two coordinated water molecules. These metal coordination units are connected by bridging imidazole-4, 5-dicarboxylate and sulfate ligands, generating a three-dimensional network (Fig.   2 ). The crystal structure is further stabilized by N-H···O, O-H···O, and C-H···O hydrogen-bonding interactions between water molecules, SO 4 2anions, and imidazole-4, 5-dicarboxylate ligands (Table 1) .
Experimental
A mixture of CoSO 4 .7H 2 O(0.141 g, 0.5 mmol), Sm 2 O 3 (0.087 g, 0.25 mmol), imidazole-4,5-dicarboxylic acid (0.156 g, 1 mmol), and H 2 O(10 ml) was sealed in a 20 ml Teflon-lined reaction vessel at 443 K for 5 days then slowly cooled to room temperature. The product was collected by filtration, washed with water and air-dried. Red block crystals suitable for X-ray analysis were obtained.
supplementary materials sup-2 Refinement H atoms bonded to C atoms were positioned geometrically and refined as riding, with C-H = 0.93 Å and U iso (H) = 1.2 U eq (C). H atoms bonded to N atoms and H atoms of water molecules were found from difference Fourier maps and refined isotropically with a restraint of N-H = 0.87 Å, O-H = 0.82 Å and U iso (H) = 1.5 U eq (N, O). Fig. 1 . The molecular structure showing the atomic-numbering scheme and displacement ellipsoids drawn at the 30% probability level. Hydrogen atoms were omitted for clarity. Symmetry codes: Poly
Figures
Crystal data [CoSm 6 (C 5 (7) 0.0108 (7) −0.0047 (6) 0.0021 (6) 0.0040 (5) S1 0.0102 (9) 0.0135 (8) 0.0101 (8) −0.0031 (7) 0.0000 (7) 0.0024 (6) S2 0.0132 (9) 0.0142 (9) 0.0161 (9) 0.0018 (7) 0.0027 (7) 0.0034 (7) S3 0.0127 (9) 0.0206 (9) 0.0133 (9) −0.0015 (7) 0.0020 (7) −0.0023 (7) (2) Co1-N3 2.146 (5) O2W-H4W 0.82 (2) S1-O2 1.454 (5) O3W-H5W 0.83 (2) S1-O3 1.467 (5) O3W-H6W 0.83 (2) supplementary materials sup-7 S1-O4 1.469 (5) O4W-H7W 0.81 (2) S1-O1 1.483 (5) O4W-H8W 0.81 (2) (8) 170 (6) O1W-H1W···O7 0.82 (5) 2.52 (8) 3.140 (8) 133 (7) O1W-H1W···O16 vi 0.82 (5) 2.12 (6) 2.777 (6) 136 (8) N4-H2···O7 vii 0.87 (4) 1.94 (5) 2.803 (8) 171 (8) O1W-H2W···O1 viii 0.82 (5) 2.51 (6) 3.247 (7) 150 (7) O2W-H3W···O3W 0.83 (5) 2.02 (5) 2.809 (8) 160 (6) O2W-H4W···O6 ii 0.83 (4) 2.55 (4) 3.303 (9) 152 (8) O2W-H4W···O8 ii 0.83 (4) 2.53 (7) 3.204 (8) 140 (6) O3W-H5W···O4 ix 0.83 (4) 1.98 (5) 2.789 (7) 166 (8) O3W-H6W···O1 ii 0.83 (5) 1.93 (5) 2.732 (7) 161 (5) O4W-H7W···O17 0.81 (5) 2.59 (6) 3.270 (8) 142 (7) O4W-H7W···O19 0.81 (5) 2.20 (6) 2.874 (7) 141 (5) O4W-H8W···O6 iii 0.81 (7) 2.47 (7) 3.186 (8) 149 (6) O5W-H10W···O7W x 0.82 (6) 2.10 (6) 2.794 (8) 142 (6) O6W-H11W···O14 xi 0.81 (4) 1.99 (5) 2.751 (7) 157 (5) O6W-H12W···O5W xi 0.81 (6) 2.27 (7) 3.053 (8) 162 (7) O7W-H13W···O11 x 0.81 (5) 2.45 (5) 3.063 (6) 133 (7) O7W-H13W···O12 x 0.81 (5) 2.06 (6) 2.855 (7) 168 (7) O7W-H14W···O12 xii 0.81 (5) 1.85 (5) 2.661 (7) 174 (7) C5-H5···O3 iv 0.93 2.52 3.388 (8) 
